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U ^iJ ^ ^ ^ 



1. '-^^f^^t^w\^m^m.¥j:^^:i:. ^^^m^iifjm^^mt 

j^j^j^^a) t'fAL^^^^'J^ 450 J. 950x:, #— ;An.'f^isl 

^>(*^>v^^i^^i^iai±t '^^^^-f (3)^;^'^id7v^>!^ll (1) 

(7) , (3) J.i>'^^^itit#>^vijt'f^^ ^'t*^>;(L'f^6^J?;;Ril^>i(L>f^ 

(10) 6^ v;^ >ft ^ ^ ^ ^ v;^ it , ifc <^ 4^ -f (3) t 6^ 

Particle-Froude-Numbers ^ 1-100, /^E.5?;;|^v;^>f^,^ (10) 0. 02-2, 
fl7>j«E.JE'^J: (7) ti(^ 0. 3-30. 

2. >fBL#^if'JJ^*. 1 '^^•f (3)t^ 
Particle-Froude-Number ^ 1. 15-20, #^'JA#^ 10. 6. 

3. #.#*Lif'J^^ 1 ^ 2 ^^>^,^#4i£^f-,^^>^vA<^^>^(10) 
t 6^ Particle-Froude-Number 0.115-1.15, #i5'JA^ 0.28, 

(7) t*^ Particle-Froude-Number 0. 37-3. 7, ^M^^ 1. 1. 

(1) t ^ si#^A>^i^>^, ^>^^t^^; ^ijfL>f4i>^ (lo) # tfc'^^'f (3) ¥jJl^l^ 

"J-^^t (3) ^L^^X^ii^m.^'M: (7) . 

8. ^^J^^^]^^ 7 6^^Jfe,^#4iE>^i^,i£>f.^^>b^-^>^l^(l) 
T>^6^#^3S^(3U 32> 33> 34> 35)t^#-'Hi, l^>##Jf ^!j^>^^ (1) . 

9. #.#Jiii^#'JJ|-^t<i— ^#4iE^i^,>^>^^(l) 
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U m m ^ m2/25X 



^inj^js^^ m (1) (3) , 
Xi^^^M.'y—A-M^^^n^^m^^in. 13. 14. 15), 

11. —^M^f-^f^^t^m^^^M^jii^n^lA^^J^i^m^ 1-10 
6^ ^'(^^^i!^^ iU-iV'^^ ^ SI ^-^ii>^^^ ^ 6^ EI ^sr^^ vii'ft A (1 0) ID 

12. ^PL#;|5L^'J#J^ 11 m^t^.^^^^^.^^^^^.^^'y—A- 

(3) , />til6^>^^'f (3)#.J.:>'^^5|^#<l'f ^>ft6^#^^t 

13. 12 6^iit^,^#4i£^i^,4f^^^;^^(l)6^;^ 

14. #.4^;^^'JJ^^ 11-13 t^— ^6^i5L^»^#^'^i^,^^^ (3) 

15. #.#^^>JJ|-^ 11-14 t<^— ^^i^^.*#4£4-f",#^^SI 
(9);r-l^i^>^>^l^ (1) 6^5f;;l^>/{t>ft>^ (10) ¥}m^-^t (22) . 

16. 11-15 ^^—^m^^.^^^^'f-^^js^^^a) 

^^T^^^t, •^^^-^n.^^@e.|l(5), 'S#^/fi2l6^^^^Ji^sf;l^>;jL 
>f4i>^(10)^^v;?t'f^>^ n.^^^-f-'f (6);f@ii;6^T^^'(*^^Se.^ (4) « 

17. #.^;fe5L^'J#^ 11-16 t^— ^^i5:4'.^#4i£>j5ti^,>^>^^(l) 
^-^^ i^>|-iLi£>f.^>«t6^#^-f^t , '&itl^>^^^ (3) ^^^^^0. 
^ (1) T^5f ^ ->^>^a (23) ^ (27) ¥)^^^ a ^/^;r— 

18. 4fL#;fcsL^'Jri-^ 11-17 +^-^6^iit^,^#4i£>fc-f 
(l)jL3iJf^^©>«sL^^5^a(12. 13. 14. 15). 
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mi/i05X 



il#6fr:^J^?ft>i5L'#''^'J:i^>^DE 44 10 093 CI ^t^^, M^^M^^ 

¥j >v^^ , t ^ ^ ^^it it^M v/st-f^: ^ v/L^f^ 6^ ^ SI ^ wft 
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n m ^ B2/105X 



yM. fi^ ^ ^ iif} it , it t -f t ^ 

Particle-Froude-Numbers 1-100, ;^3i^^i\KyM.^tA^ ^ 0.02-2, iff? 

.^>E-^i: 0. 3-30. 

>^ t # EI .yy^^^^m ^^—if^^^^ m ^fi^ff ^M.it^ , 

it >EL 15^ ^ iii>ft>^ t ^ >^>^ >^ ^ ^'^^ 

^>^ig, -^>y. i: # it; . EI ^ 1 6^ ^ W Bt f«3 T 

it t '^^ ^ t it * ^ Partlcle-Froude-Numbers (Frp) ^ 
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n m m3/io5x 



1.15-20, ^ig^;;l^>;fL'ft^t;^ 0. 115-1. 15, ^M^^ 

0. 28 , / ^ ^ t ^ 0. 37-3. 7 , # ^'J A Lie 

Particle-Froude-Numbers ^ vj^f 



^^tv^it— ^^^Bt, >^^tAi(^ d,:^Jk-irPJfM^^^^^$.^ 

^ ^>^^ #^ (- -f ^ Jl^^^ iS: ^ ^'J o -fr J->M.-f J.^:^ -^ij 
20-30 ;(lfc;5[t^^5^ (^}k.mif3L) . ^ — ^##^'^'J:fc»>r>5^^ 

It 5f ^ v>(L4b>^'^'J :ita J. -Ip t^'ft tb t '^^ 6t Ji ^ /L , ® atb 
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n m ^ ^4/1051 



J^J^MU^M'^A. ^^^M^^^. ^^±M.>y 80%, ^it^^ 90% 

^ /I ^ ^ ^ >GI # T ^ 6^ # ^ -a t ^ ^-t 1^ ^ # $r> 157 ^ n 

'f*^ ^ # ^'J ^ *h 6^ yM^^t^JSLM ^ ^ J^M H . P^^^ ^M- H ^ il 
i) 6^ El ^v;i^t>^*^ 'f^^^v^^'^^ . ^3^6^ A, ii— 

l^l ^ 6^1 ^ ^ '^ ^>C Ji t '^^ ^ . ^^'f^i^ A, ^ 
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n m ^ ^5/1051 



-^T^>g.>gtaT5^6^^— >^>^^d^^^^>^^tfe n;t@il:^^iLi5.>^^^'^^ 
sr> ^ i: 6^ # ^ -f^ -f T iKi t . 

"S*^ 6^ ^yjl^ ^ >^^^ ® T^^i£it ® ^ . >^ it — , 
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n m MQ/ioM 



^;|*|;^)^^^ 7 1 6f|!j£:iJi-at. 8, 

Particle-Froude-Numbers 0. 28. 

^i^il^6^SI#^ill>^^f4^>/tt.>f^>^ 10, J^Mn 1 t6^SI^#^' 11 

^^St^y ^Xffct'^''f 3 +^ Particle-Froude-Number Mj^ 10.6, 

7 t;H?^ 1. 1. ^f-it#J^6^^^il>3t» ^ ^#^iti±^L^Ji^ 
®^sf4^v;^^^i.>^ 10 ^^^^ 11 Jifhf'Jj^itt'^"f 3 #^Jl^, g)^ 
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n m ^ m/ioM 



iL^-f^^H 12 ^Tisf^^^K^^H 13, ^^ff^il 

14. .^*T>^r#^^^K^sS5^ 15, .j«E.^t>^>^^t^^si'«^, 

16 ^if,;fti^a^|| 17 itit^-f 2 iii/^>^>g[^ lo 
#:^}^^ 18 m^m^^^i^J^^^S-^^^n- 14, 

\, 4 0.8-10 ^^ittJ^T^^BMA^^']^, ^■J^^M.i^^n 15 

/^3£^^m^tA 10, >^.^>^^ 1 ^^h:piib6^g|#^i^y^iii>^T^v;it.^^ 
^^>^# 23. v;fL>f4i^>^>^ll 23 ;f ^^6^v;^^^>^, ^^^^y^^t^i^ 

4^i^it^^ 24 ili^^;fai^vi(L>f^>^. Sl^itit-f-f 25 >y^v;^^t>^ 23 
rfl, #'^!j*'i^.^^J^i5L^26. 

V<llL>f^>^>S.>gL^ 23 6^.a^>^t^K^^^ 27 t-^Sl'W^^^. ^S'^^ 
itit-l^'f 2% m^^'A^^^^^^ 23. #^^i£it-f^'f 29>^;^jRL^^ 
^ 27 ill^.^>^|| 1 ^^t'^^-f 3, 

9 t>^^EI#^ti^^6fr^>gL|| 1 ¥)An,^it^t 30 

32, >^E^^#>^:ip6^^'^*^ii— #>^#S!J^^^^6^^,^>^::^T, ^M^A^ 
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n m ^ ^8/1051 



^, i^^m/^Hn'^m^ 35, f^^^s^^^^^^M^^^^^^t 24 iH^ 

.|5LXt>^i^® 1 d^i^L-^-t > # 61. 2 p^/'J>Bt7jc^J: 7. 8%6^ia>r;5iii 
>^5L^^^«g^||12. |5lBt# 1500 #ift7'hBt^;^^itit-f^'f 19^ 
21000 #ift V'hBt^^iEit^^ 20 m/^m^'^ 18. #^^8^5^^ 18 

m^^i^, s>r;s^^>^i:iL^^^^ll 12 ^ i4 ^^mmi soox:. 

^it>:4^ 21 2. 6 ''*./'J>Bt*d'^>^^^^6^^^t^^. 

#54. 2«fe./'hBt^6^>f/-;Sii.iti^*f#-ill^ 17 ^-f-'f 2 iH^^v^ll 
1, .?fj#^:#^>^TM^^vijt>f^^^>^*^itit-^'f 6 iH.^: 
91% (^m) ^2 
0. 6%('(^^>)H20^ 
8.4%(>^*^^ON2 

iL^ 3 ^iifjjS^Mn 1 t^3[^>f^'^>S.:H?^ 630TC. J^^m 1 tl{ 
;^ 4 C 

# 40. 6 "^/'J^N-^^^'f^^;^;??? 70%d^^i£>f>#^>^^>EI^ 1 

>;(t.>f^>^^>^ll 23. ^i^JLi(7 l2>|t, 4ijt. #>^;r»'::^Tia^6^ 

^5^3^>f.$?jt'ffc>^ ^>f*^iti±-f-^ 24 ^/^'^^t^J^^m^ 23: 

0. 6%('(^^>)H20 ^ 
8.4%('f4^^0N2 

# 36. 8«t/'hBt^J^4fc.^>«.;J& 92%#^/4!b>W.iJjt>ffc>^>^>gL^ 23itit 
25 il7v^^J:^T5L-^ 26 :^.|5E.^t^JJ^. f^^x^if^^^^^ 0. 05% (t: 
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n m m9/io5x 



1:). 

182000 #>fi 7'J>Ht^^^:^TM^^>a^atit-f-f 30 ili^^5t^ 
1131, #>j^^t^^^'J 120X:: 

79% ('(*::^P>) H2 

12%(>(|^^>)H20?fp 

9% (#L^0 N2 

.^^^^Jb-a-H 32 tit— #4^^^'J 281C. # 23000 #;?ft 

^ ^ni^^^^^i^^^ff 34 ^#^^^3t^ll 31 t#.;*p^5'J 

>^ 11-23, ^m^in¥iK^z^/<B^^%\, 

1 >^>^^ 

2 ^^-f-'f 

3 t'^'^ 

5 

6 ^K^^ 

7 >^>^^ 

9 i^im 

10 ^^W4M^0^ 

11 i6i;^>;iL^^.^6^#a7 

12 ^£s.%,ff^^% 
13 

14 itiiJ^'f^S^II 
15 

16 ^4 

17 m^^m^^ 
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18 


lA} 


19 




20 




21 




22 




23 




24 




25 




26 


4-.1 J.J. >4? 


27 




28 


rATI ..HI 6i ^fe- 


29 




30 


-f-T 


31 


jj, ^ as 


32 




33 




34 




35 
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